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in﻿ task﻿ allocation﻿based﻿on﻿ runtime﻿context﻿ information.﻿A﻿proof-of-concept﻿prototype﻿has﻿been﻿
implemented﻿and﻿tested﻿on﻿real﻿devices.
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Imagine﻿a﻿mobile﻿ubiquitous﻿care﻿ application﻿ that﻿needs﻿ to﻿provide﻿ real-time﻿environmental﻿
information﻿to﻿its﻿user﻿by﻿continuously﻿collecting﻿and﻿processing﻿data﻿derived﻿from﻿the﻿surrounding﻿






How can the system avoid the situation that requires the delegator to re-send tasks to the other workers 























International Journal of Mobile Computing and Multimedia Communications

















































International Journal of Mobile Computing and Multimedia Communications



























Figure 1. Overview of proactive Fog
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E e i Nk i= ≤ ≤{ : }1 ﻿denotes﻿the﻿current﻿encounter﻿node(s)﻿and﻿Ek+1﻿denotes﻿the﻿next﻿encounter﻿
node(s)﻿after﻿Ek.﻿E1﻿are﻿the﻿closest﻿encounter﻿nodes﻿to﻿the﻿starting﻿point﻿of﻿the﻿user.
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The Worker Network


















The﻿grading﻿value﻿ to﻿partition﻿ the﻿ tasks﻿ indicates﻿ the﻿expected﻿number﻿of﻿ tasks﻿a﻿Fog﻿node﻿
will﻿handle.﻿This﻿value﻿can﻿be﻿used﻿as﻿an﻿estimate﻿for﻿the﻿initially﻿stolen﻿tasks.﻿Any﻿Fog﻿node﻿will﻿
effectively﻿make﻿the﻿final﻿decision﻿on﻿whether﻿or﻿not﻿to﻿take﻿some﻿tasks﻿for﻿processing.
Context-Aware Work Stealing Scheme









distribution﻿within﻿ the﻿worker﻿ network,﻿ considering﻿ the﻿ current﻿ capabilities﻿ of﻿ the﻿workers.﻿The﻿
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EVALUATIoN


















Figure 2. Comparison of reactive and proactive approach of utilizing Fog
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Local Docker Image Transfer
The﻿process﻿starts﻿with﻿downloading﻿the﻿image﻿file﻿from﻿the﻿delegator﻿and﻿ends﻿with﻿loading﻿the﻿
image﻿into﻿the﻿Docker﻿infrastructure﻿running﻿on﻿a﻿Fog﻿node.
The﻿ compression﻿used﻿ in﻿ the﻿ experiment﻿was﻿7-zip﻿normal﻿ preset﻿with﻿ the﻿ standard﻿deflate﻿
compression﻿method.

















International Journal of Mobile Computing and Multimedia Communications
Volume 8 • Issue 4 • October-December 2017
11
Figure 3. Docker image transmission time
Figure 4. Loading time of Docker image to Docker infrastructure
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Figure 5. Total latency of local Docker image loading into Docker infrastructure
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Figure 6. Total Docker image transfer and loading via Docker Hub (Internet)
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Figure 7. Task execution time
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or﻿ required﻿prior﻿analysis﻿of﻿historical﻿data﻿ in﻿order﻿ to﻿provide﻿an﻿efficient﻿offloading﻿approach;﻿
the﻿proposed﻿scheme﻿of﻿this﻿paper﻿enables﻿mobile﻿ubiquitous﻿applications﻿to﻿perform﻿computation﻿
offloading﻿with﻿Fog﻿computing﻿servers﻿with﻿minimal﻿prerequisite﻿analysis.﻿Further,﻿the﻿approach﻿
Figure 8. Partition of tasks distributed to Fog nodes
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provides﻿ for﻿ an﻿ adaptable﻿ environment﻿ in﻿which﻿ stable﻿ connectivity﻿ need﻿ not﻿ be﻿ guaranteed.﻿
Specifically,﻿the﻿Fog﻿nodes﻿can﻿deliver﻿the﻿computational﻿results﻿to﻿the﻿mobile﻿delegator﻿node﻿either﻿
through﻿the﻿local﻿worker﻿network﻿or﻿via﻿the﻿assistance﻿of﻿the﻿Cloud,﻿depending﻿on﻿the﻿performance﻿













Figure 9. Work Stealing task distribution by task type
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